There are more than 9 million COVID-19 cases identified globally. Numerous observational studies have described the clinical course and outcomes of patients who have contracted SARS-CoV-2 and were subsequently hospitalized. The most common form of supportive care includes high flow nasal cannula up to invasive ventilation for moderate-to-severely ill cases. Beyond oxygen therapy, patients are also given a variety of pharmaceutical therapies including antiviral agents, protease inhibitors, immunosuppressive compounds, monoclonal antibodies and convalescent plasma therapy. However, no therapy has demonstrated a strong signal of improved clinical status. Several studies have demonstrated that established ICU protocols have failed to treat COVID-19 induced acute respiratory distress syndrome (ARDS) [@b0005], [@b0010].

Considering the unique challenges of COVID-19 and lack of effective treatments, we propose the use of local bioelectronic therapy of lungs through electric fields to prevent the binding of spikes of SARS-CoV-2 to the ACE-2 receptors of lung epithelium. Several groups have previously studied the electric charges of viruses, including other coronaviruses, which demonstrated that a majority of viruses are electrically charged [@b0015], [@b0020], [@b0025], [@b0030], [@b0035], [@b0040]. Indeed, the protein coat that surrounds the genome of the virus are made of amino acids with functional groups, such as amino and carboxylic acid groups. These protein coatings can be ionized depending on the pH of the solution in which they are immersed. This is extremely important in determining whether the viruses can bind to a cellular receptor and assemble themselves into an infective form. Viral structures must remain stable to enter the cell, whether it be through membrane fusion, endocytosis, or genetic injection. Neutralizing the charge of the virus is feasible to inhibit the binding affinity of the receptor for the virus, which could reduce the viral load potential as inhibiting viral host-cell entry inhibits viral replication.

In the context of COVID-19 we propose placing a unipolar pacing wire or catheter trans- esophageally, pulmonary, brochially, or venously, and connecting it via an energy source. The energy course would create a low power electrical field locally in the lungs and may inactivate SARS-CoV-2 virions in the damaged lungs. The inactivation of the virions would inhibit further uninfected cells from infiltration. The procedure could be performed bedside and does not require imaging. However, there are several challenges to consider. For example, this approach could stimulate the vagus nerve and produce unwanted adverse events. In this instance, a trans-venous pulmonary route could be considered. This may prove to be more clinically meaningful and increase oxygenation. In both instances, a pacing catheter may be used, and the electrodes maybe left during the course of treatment. Experimental studies will be underway to identify the therapeutic dose of energy that would be feasible and safe, and a dose that would not interfere with the electrical conduction of the heart. Finally, electric therapy does not preclude the use of conjunctive existing COVID-19 therapies. In fact, when combined with an existing medical therapy, especially antivirals and immunomodulating agents, concomitant bioelectronic and pharmaceutical therapy may prove to be the most effective approach. One caveat, however, warrants the attention that theoretically this bioelectronic procedure cannot be used in patients with ICD or permanent pacemakers. Ultimately, the planned experimental studies and early feasibility studies will demonstrate whether this is a worthwhile avenue to further explore.
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